PCX 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Iniemational Bureau 




INTERNATIONAL APPUCATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ^ : 
B60J 7/D8 



Al 



(11) International PubUcation Number: WO 96/32296 

(43) International Publicati n DaU: 17 October 1996 (17.10.96) 



(21) International Application Number: PCT/GB96/007 1 8 

(22) International Filing Date: 27 March 1996 (27.03.96) 



(30) Priority Data: 

9507730.1 



13 April 1995 (13.04.95) 



GB 



(71) Applicant (for alt designated States except US): ROVER 

GROUP LIMITED [GB/GB]; International House, Bicken- 
hill Lane. Bickenhill, Bimiingham B37 7HQ (GB). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): THOMPSON, James 
[GB/GB]; 29 Beechwood Road, Campfiill Estate, Nuneaton, 
Warwickshire CVIO 9DP (GB). FAWDREY, David, 
Charles [GB/GB]; 68 Bicester Road, Kidlington, Oxford 
0X5 2LF (GB). 

(74) Agents: BURRAGE, David. John et al.; Rover Group Lim- 
ited, Patent Dept., Gaydon Test Centre. Banbury Road, 
Lighthome, Warwickshire CV35 ORG (GB). 



(81) Designated States: GB, JP, KR, US, European patent (AT, BE. 
CH. DE. DK, ES. FI, FR, GB. GR, IE, IT, LU. MC. NL. 
FT, SE). 



Published 

With international search report. 



(54)TlUc: A MOTOR VEHICLE 




III) 



I'll 

Uii, 



31 



...^lZ%l:iA 



T 



V / 



(57) Abstract 

A motor vehicle is disclosed having at least one door (39) supporting an electrically moveable frameless window (23). The window 
(23) is engaged in its closed position at its upper edge with a U-shaped seal (24) from which it needs to be disengaged before the door (39) 
can be opened. An electronic controller (I I) is arranged to control a window lift motor (13) and electrically operated door latch (16) in 
a ««i«n«*r fKof fh* H/v>r rannnf >y> rtru»n iinh'l rh^ u/inHnu/ (7^^ hft<e lowered a nre-dctermined amount. i 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the'front pages of pamphlets publishing international 
applications under the PCT. 



AM 


ARDcntt 


AT 


Austria 


AU 


Australia 


BB 


Barbados 


BE 


Belgium 


BF 


Burkina Faso 


BG 


Bulgaria 


Bj 


Benin 


BR 


Brazil 


BY 


Belarus 


CA 


Canada 


CF 


Central African 


CG 


Congo 


CH 


Switzerland 


a 


Ctu d'lvoire 


CM 


Cameroon 


CN 


China 


cs 


Czechoslovakia 


cz 


Czech Republic 


DE 


Germany 


DK 


Denmark 


EC 


Estonia 


ES 


Spain 


n 


Fmland 


n 


Frtna 



GB United Kingdom 

CE Georgia 

GN Guinea 

GR Greece 

HU Hungary 

IE Ireland 

IT Italy 

JP Japan 

KE Kenya 

KG Kyrgystan 

KP Democratic Feople*i Republic 

of Koiea 

KR Republic of Korea 

KZ Kazakhstan 

U Liechtenstein 

UC SriLnka 

LR Uberu 

LT Lithuania 

LU Luxembourg 

LV LatvU 

MC Monaco 

MD Republic of Mokk>va 

MG Madagascar 

ML Mali 

MN MongoUa 



MW 


Malawi 


MX 


Mexico 


NE 


Niger 


NL 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


FT 


Portugal 


RO 


Roounia 


RU 


Ruuian Federation 


SD 


Sudan 


SE 


Sweden 


SG 


Singspore 


SI 


Sk>venia 


SK 


Stovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TT 


Trinidad and Tobsgo 


UA 


Uknine 


UG 


Uganda 


US 


United States of America 


uz 


Utbekistan 


VN 


Vi£t Nam 



wo 96/32296 



PCr/GB96/00718 



This invention relates to a motor vehicle and in 
particular to a door mounted electrically actuated 
fraraeless window assembly for a motor vehicle. 

It is a problem when using a frameless window assembly 
in an opening door that if the upper edge of the window is 
engaged within a window seal a significant side load is 
exerted on the window when the door is opened and closed. 

It is known from GB-1562318 to provide a window winding 
mechanism for a motor vehicle that is operative to lower 
the window a small amount during opening and closing of the 
door . 

It is a problem with such an arrangement that if the 
door is opened suddenly the window will not have time to 
cj.ear from the door seal. 

It is an object of the invention to overcome the problem 
associated with the prior art. 

According to the invention there is provided a motor 
vehicle having number of doors at least one of which 
supports a frameless electrically actuated window, the 
window being movable by an electric motor in response to a 
signal received from an electronic controller betwe n a 
closed position in which the upper edge of the window is 
engaged within an upper door seal attached to part of the 
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roof section of the motor vehicle and an open position in 
which the window is retracted into a lower part of the 
door, an electrically actuated door lock mechanism mounted 
on part of the structure of each door to selectively secure 
the door in a closed position and an operator controllable 
door release device attached to each door, the door release 
device including sensor means to sense when a door open 
input is applied to the door release device, wherein in 
response to a door open input being sensed by said sensor 
means the sending of a door unlocking signal to the 
electrically actuated door lock mechanism associated with 
that door is delayed until the respective window has been 
lowered to a predetermined open position which is 
sufficient to disengage the window from the upper door 
seal . 

The door of the motor vehicle may be a side hinged rear 
- door 



The door release device may include an external door 
handle and or an internal door handle. In which case the 
sensor means to sense when a door open input is applied may 
be a microswitch associated with a door handle. 

The delay between the application of the input to the 
door release device and the actuation of the door lock 
mechanism may be a pre -set time delay. 
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Alternatively, the delay between the application of the 

input to the door release device and the actuation of the 

door lock mechanism is dependant upon the time taken for 
the window to reach said predetermined open position. 

Preferably, the rear door may be fitted with a sensor to 
sense when the rear door is open and if the signal from the 
sensor indicates that the rear door is open then the 
closing of the rear window beyond said predetermined open 
position is prevented. 

Advantageously, in the open position the rear window is 
fully retracted into the lower structure of the rear door. 

The rear window may be fitted with an electrically 
actuated window wiper which is moved into a parked position 
before the rear window is moved to said predetermined open 
position . 



the rear window may be fitted with an electric screen 
heater which is switched to an off state before the rear 
window is moved to said predetermined open position. 

The invention will now be described by way of example 
with reference to the accompanying drawing of which: - 

Fig.l: is a rear view of a motor vehicle including a 
door mounted electrically actuated frameless window 
assembly according to the invention; 
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Fig. 2: is a cross section on the line X-X on Fig.l; 

Fig. 3: is a cross section on the line Y-Y on Fig.l; 

Fig. 4: is a block diagram of an electronic control 
circuit according to the invention; 

Fig. 5: is a simplified flow chart showing the basic 
logical operations performed by the control circuit of 

Fig . 4 , ; and 

Figs.SA and SB: are flow charts showing in greater 
detail the logical operations performed by the control 

circuit of Fig*4. 

With reference to Figs.l to 5 there is shown a motor 
vehicle " having a rear body structure 9 to which is 
releasably secured a detachable rear roof section 10. 

^"7ear~do^ "i^ prvo-t-al-l-y -connected- to - the _rear_b^^ 

structure 9 of the motor vehicle by means of a pair spaced 
apart hinges 38 and is securable in a closed position by 
means of an electrically operated locking means 16 attached 
to part of the structure of the rear door 39. 

An operator controllable door release in the form of a 
door handle 21 is connected to an associated microswitch 22 
to provide an open door signal to an electronic controller 
11. 
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The electronic controller 11 is also connected to and 
receives inputs from a door position sensor 17 used to 
sense whether the rear door 3 9 is open or closed and a 
window position sensor 14 used to sense the position of a 
moveable window pane 23. 

The window 23 is slidingly supported by the rear door 39 
and is moveable from a fully closed position, as shown in 
Figures 1 and 3 , in which it is engaged at its upper edge 
with a 'U' shaped roof seal 24 to a fully open position, as 
shown in Fig. 2. in which the window 23 is fully retracted 
into the lower part of the rear door 39. The window 23 is 
moveable between said open and closed positions by means of 
a window lift motor 13 in ^response to a control signal from 
a window lift motor controller 12 controlled by the 
electronic controller 11. 

A driver operable switch (not shown) is connected to the 
electronic controller" ~ 11 ~ to" ^r^ide " a" means of- 
communicating a desired window position. 

The window 23 is fitted with a heating element 15 which 
is connected to the electronic controller 11 by means of a 
rear screen heater controller 20 in the form of an electric 
relay. A driver operable switch (not shown) is connected 
to the relay 20 to provide a means of switching on or off 
the heating element 15. 
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A rear screen wiper 27 is connecned to a wiper motor 18 
by means of a flexible drive 28 and is moveable from an 
off -screen parked position, as shown in Figs , 1 and 2, to an 
on screen wiping mode by means of the motor 18 in response 
to a signal received from a wiper motor controller 19. The 
wiper motor controller 19 is connected to and receives 
control signals from the electronic controller 11 and a 
driver operable switch (not shown) . 

Operation of the control system is as follows, when the 
door handle 21 is actuated by a person wishing to open the 
rear door 3 9 the microswitch 22 senses the actuation of the 
door handle 21 and sends a signal to the electronic 
controller 11 indicating that a door open input has been 
received. 

Before permitting the door 3 9 to be opened the 
electronic controller 11 carries out a number of checks and 
procedures to put the door ~~3"9 ilito~" aT "safe opening 
condition. 

Firstly the electronic controller checks the state of 
the rear screen heater 15 and if it is switched on sends a 
signal to the rear screen heater controller 20 to disable 
the heater element 15. The electronic controller also 
checks whether the wiper 27 is parked off screen and if not 
sends a signal to the wiper motor controller 19 to put the 
wiper 27 into a parked position before isolating the wiper 
motor controller 19. 
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Finally che eleccronic controller 11 checks the signal 
being received from the window position sensor 14 to 
determine whether the window 23 is fully closed, as shown 
by reference numeral *A' on fig 3, or lowered beyond a pre- 
determined position 'B' corresponding to a position that 
will allow the top edge of the window 23 to become readily 
disengaged from the roof seal 24 . 

If the signal from the window position sensor 14 
indicates that the window 23 is already lowered below said 
pre "determined position ^3' then the electronic controller 
11 sends a signal to the locking means 16 to unlock the 
rear door 39. However if the window 23 is sensed to be 
fully closed or closed beyond said pre -determined position 
then the electronic controller 11 sends a signal to the 
window lift motor controller 12 to lower the window to said 
pre-determined position and monitors the position of 

the window 23 by means of the window position sensor 14. 
When the window reaches the pre-determined position 'B' the 
electronic controller 11 switches off the window lift motor 
13 via the window lift motor controller 12 and sends a 
signal to the electrically operated locking means 16 to 
unlatch the rear door 39. 

It is not therefore possible to open the rear door 3 9 
before the window 23 has been lowered to or beyond said 
pre-determined position. In addition the electronic 
controller 11 ensures that the rear screen heater 15 will 
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always be switched off and the wiper 27 parked before the 
window 23 is lowered from the fully closed position 'A' . 

So long as the electronic controller 11 receives a 
signal from the door position sensor 17 indicating that the 
rear door 3 9 is open it is operable to ensure that the 
window 23 remains at or below the pre -determined positioned 
by disabling the window lift motor controller 12 and 
maintains the heater element 15 and the wiper 27 disabled. 

Therefore even if a window up command is received from 
the driver operable switch the window 23 will not move. 
This ensures that the door 39 cannot be accidentally closed 
with the window 23 in the fully up or closed position which 
would cause the top edge of the window 23 to impact against 
the outer lip of the roof seal 24. Such an impact could 
result in the window 23 being broken or damage occurring to 
the window lift mechanism. 



As, soon as the door 39 is closed the electronic 
controller 11 is operable to restore full functionality to 
the heater element 15, the wiper 27 and the window lift 
motor controller 12 allowing them to be operated by the 
driver operable switches. In addition if the window 23 is 
only open to position B then the electronic controller 11 
automatically closes the window 23 . 

As an alternative to using the actual position of the 
window 23 to determine when the door locking means can 
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safely be operated the electronic controller can be 
programmed to simply lower the window for a pre -determined 
length of time calculated to be sufficient for the window 
23 to be lowered beyond said pre -determined position 'B' . 

It will be appreciated that the door open input signal 
could be generated by a microswitch attached to an internal 
door handle or from a switch or keypad on the door. 

To prevent the rear door 3 9 from accidentally opening 
when the vehicle is in motion a vehicle speed sensor (not 
shown) is used to provide an indication of vehicle motion 
to the electronic controller 11. When the signal from the 
speed sensor indicates that the vehicle is in motion the 
electronic controller remains unresponsive to a door open 
signal from the microswitch 22. 
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1. A motor vehicle having number of doors at least one of 
which supports a frameless electrically actuated window 
(23), the window (23) being movable by an electric 
motor (13) in response to a signal received from an 
electronic controller (12) between a closed position in 
which the upper edge of the window (23) is engaged 
within an upper door seal (24) attached to part of the 
roof section of the motor vehicle and an open position 
in which the window (23) is retracted into a lower part 
of the door, an electrically actuated door lock 
mechanism (16) mounted on part of the structure of each 
door to selectively secure the door in a closed 
position and an operator controllable door release 
device (21) attached to each door, the door release 

de"^ice- ( 21) including sensor-means__{ 2^2 )_. tp_^ense_when a_ 

door open input is applied to the door release device 
(21) wherein in response to a door open input being 
sensed by said sensor means (22) the sending of a door 
unloosing signal to the electrically actuated door lock 
mechanism (16) associated with that door is delayed 
until the respective window (23) has been lowered to a 
predetermined open position which is sufficient to 
disengage the window (23) from the upper door seal 
(24). 
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2 . A motor vehicle as claimed in claim 1 in which the door 

of the motor vehicle is a side hinged rear door (39) . 

3 . A motor vehicle as claimed in Claim 1 or in Claim 2 in 

which the door release device includes an external door 
handle (21) . 

4 . A motor vehicle as claimed in any of Claims 1 to 3 in 

which the door release device includes an internal door 
handle . 

5. A motor vehicle as claimed in Claim 3 or in Claim 4 in 

which the sensor means to sense when a door open input 
is applied is a microswitch (22) associated with a door 
handle (21) . 

6 . A motor vehicle as claimed in any preceding claim in 

which the delay between the application of the input to 

the— door -release device^ (2.11 and the actu ation o f the 

door lock mechanism (16) is a pre-set time delay- 

7. A motor vehicle as claimed in any of Claims 1 to 6 in 

which the delay between the application of the input to 
the door release device (21) and the actuation of the 
door lock mechanism (16) is dependant upon the time 
taken for the window (23) to reach said predetermined 
open position. 

8 . A motor vehicle as claimed in any of Claims 2 to 7 in 

which the rear door is fitted with a sensor (17) to 
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sense when the rear door (39) is open and if the signal 
from the sensor (17) indicates that the rear door is 
(39) open then the closing of the rear window (23) 
beyond said predetermined open position is prevented. 

9. A motor vehicle as claimed in any of Claims 2 to 8 in 

which in the open position the rear window (23) is 
fully retracted into the lower structure of the rear 
door (39) . 

10. A motor vehicle as claimed in any of Claims 2 to 9 in 

which the rear window (23) is fitted with an 
electrically actuated window wiper which is moved into 
a parlced position before the rear window (23) is moved 
to said predetermined open position. 

11. A motor vehicle as claimed in any of Claims 2 to 10 in 

which the rear window (23) is fitted with an electric 
^s7rTen'"heaTer"ir5)--wh-ich-i-s--switched---to--an._^o^^^ 
before the rear window (23) is moved to said 
predetermined open position. 



wo 96/32296 



PCT/GB96/00718 




W096/32296 PCTWJBJOTOTIS 



2/6 




INTERNATIONAL SEARCH REPORT 



Ink. jooal AppltCAbon No 

PCT/GB 96/00718 



A. CLASSIFICATI N OF SUBJECT MATTER 

IPC 6 B60J7/08 



Accofttini to lntem«tion«l Patent a*iancition (IPC) or to both Mttonal clasrincation and IPC 



B. FIELDS SEARCHED 



Minimum documenUOon learched (duafication tystem followed by clisnfic*Oon lymboli) 

IPC 6 B60J B60R 



Documenution leirehed other (han minimum documenuoon to the extent that luch documents are included m the fields learched 



Electronic daU base consulted during the international search (name of dau base and, where practical, search lenns used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * OUOon of document, wiih indicauon, where appropnate. of the relevant passages 



Relevant to claim No. 



DE,C,42 03 512 (AUDI) 19 May 1993 . 
see column 2, line 27 - column 4, line 11 
see column 4, line 28 - colunsi 5, line 32; 
figures 1-3 

FR.A,2 582 595 (LAND - ROVER SANTANA) 5 
December 1986 

see page 1, line 1 - page 2, line 28 
see page 4, line 14 - line 19; figure 3 



GB.A.l 032 829 (WILMOT 
1966 

see the whole document 



BREEDEN) 15 June 



1.3-7 



2,9-11 



1-4,9 



US,A,4 119 341 (COOK) 10 October 1978 
see the whole document 



m 



Further documents are listed in the continuation of box C. 



H] 



Patent family members arc listed in annex. 



* Speaal categories of cited documents : 

*A' doctiment defining the general sute of the art which is not 

considered to be of particular relevance 
*E* earlier document but published on or After the international 

filing dau 

*L* document which may throw doubu on pnonty daim(s) or 
which IS ated to esublish the publication date of another 
aubon or other speoal reason (as specified) 

*0* document referring to an oral disclosure, use, exhibition or 
other means 

'P* document published prior to the intemaoonal filing dale but 



T* later document published aOer the international filing daU 
or pnonty dau and not in conflict with the application but 
ated to understand the pnnaple or theory underlying the 
mvcntion 

'X* document of particular relevance; the daimed invenbon 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alooe 

'Y* document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combinaoon being obvious to a person skilled 
in the art. 

'&* document member of the same patent family 



Dau of the actual completion of the international search 

5 July 1995 


Dau of mailing of the international search report 

0 8. 07. 96 


Name and mailing address of the C5A 

European Patent Omce. P.B. SSIS PaUnUaan 2 
NL • 2280 HV Riiswijk 
Td.( + 31-70) 340-2040, Tx. 31 651 epo nl. 
Fax (1-31*70) 340-3016 


Authorized oflicer 

6eyer» J-L 



INTERNATIONAL SEARCH REPORT 



Ink joiul ApplicMon No 

PCT/GB 96/00718 



CJCoBOmunen) DOCUMEhfTS CONSIDERED TO BE RELEVANT 



QUBon of document, wi* md.e»ooo. where .ppropnatc. of the Pclevinl 

US. A. 4 864 153 (MC. INTOCH) 5 September 
1989 

see the whole document 

0E,A,41 07 921 (FABRICA ITALIANA 
SERRATURE) 19 September 1991 
see the whole document 

US.A.S 054 686 (CHUANG) 8 October 1991 
see column 6, line 50 - column 8, line 33; 
figure 2 



1,3-7 



1.3-7 



1.3-7 



1 



i 



wo 96/32296 



PCT/GB96/00718 




wo 96/32296 



PCT/GB96/00718 



UI6 



OPEN 
DOOR 
REQUEST 



ACTUATE 
WINCXM 
LIFT MOTOR 






-^WINDCW^ 


\ N0_ 



Fig. 5 



ACTUATE 
DOOR 
LOCK RELEASE 



1S 

t)OOR\ NO 
.OPEN 

YES 



C END ) 



PCT/GB96/00718 



5/6 

/ OPEN 7 
/ DOOR / 
/RB3UEST / 




" ACTUATE" 
DOOR RELEASE 
MECHANISM 




Fig . 6A 



wo 96/32296 



PCT/GB96/00718 



6/6 




AC TIVE 

~~r~ 

RETURN 
HEATER 
TP ACTIVE 



INTERNATIONAL SEARCH REPORT 



Ink AonMl Application No 

PCT/6B 96/00718 



P&teni document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publica.tion 
date 



DE-C-4203512 


19-05-93 


NONE 






FR-A-2582595 


05-12-86 


GB-A,B 
JP-A- 


2185943 
62122822 


nc no Ql 

04-06-87 


GB-A-1032829 




NONE 






US-A-4119341 


10-10-78 


NONE 






US-A-4864153 


f\c c\n oo 
05-09-89 


MflMP 

nuriL 






DE-A-4107921 


19-09-91 


IT-B- 
FR-A- 
GB-A,B 


1241186 
2659790 
2242929 


29-12-93 
20-09-91 
16-10-91 


US-A-5054686 


08-10-91 


EP-A- 
WO-A- 


0556312 
9208081 


25-08-93 
14-05-92 



